Nanobodies targeting cortactin proline rich, helical and actin binding regions downregulate invadopodium formation and matrix degradation in SCC-61 cancer cells.
Cortactin is a multidomain actin binding protein that activates Arp2/3 mediated branched actin polymerization. This is essential for the formation of protrusive structures during cancer cell invasion. Invadopodia are cancer cell-specific membrane protrusions, specialized at extracellular matrix degradation and essential for invasion and tumor metastasis. Given the unequivocal role of cortactin at every stage of invadopodium formation, it is considered an invadopodium marker and potential drug target. We used cortactin nanobodies to examine the role of cortactin domain-specific function at endogenous protein level. Two cortactin nanobodies target the central region of cortactin with high specificity. One nanobody interacts with the actin binding repeats whereas the other targets the proline rich region and was found to reduce EGF-induced cortactin phosphorylation. After intracellular expression as an intrabody, they are both capable of tracing their target in the complex environment of the cytoplasm, and disturb cortactin functions during invadopodia formation and extracellular matrix degradation. These data illustrate the use of nanobodies as a research tool to dissect the role of cortactin in cancer cell motility. This information can contribute to the development of novel therapeutics for tumor cell migration and metastasis.